Suppression of EDAG gene expression by phorbol 12-myristate 13-acetate is mediated through down-regulation of GATA-1.
EDAG, a hematopoietic tissue-specific protein, is involved in the regulation of proliferation, differentiation and apoptosis of hematopoietic cells. In this study, a dose-dependent inhibition of EDAG expression by PMA was observed in K562 cells. The responsive element for the PMA-induced inhibition was contained in the region between -211 and +32bp of the EDAG gene promoter. By oligonucleotide-directed mutagenesis, EMSA, ChIP and transient transfection assays, we found that two tandem repeat GATA-1 sites in the promoter of EDAG gene played an important role in the PMA-mediated down-regulation of the EDAG gene expression in K562 cells. The kinetics of EDAG expression during PMA induction showed that the levels of EDAG expression were down-regulated concomitantly with GATA-1 down-expression. Decreased GATA-1 expression by siRNA reduced expression of EDAG in K562 cells, and restored expression of GATA-1 significantly rescued EDAG expression from PMA-mediated suppression. Overexpression of EDAG in K562 cells inhibited the megakaryocytic differentiation induced by PMA which raised the interesting possibility that PMA induced K562 cells differentiation toward megakaryocytic phenotype through, at least in part, the inhibition of EDAG expression. In vivo analysis confirmed that EDAG was highly expressed in primitive progenitor cells and down-regulated in megakaryocytes which was consistent with the expression pattern of GATA-1. Furthermore, PKC and MAPK specific inhibitors treatment attenuated the down-regulation of EDAG induced by PMA. Taken together, these results suggest that the inhibition of the EDAG gene by PMA is mediated through down-regulation of transcription factor GATA-1 and involved the PKC/MAPK signaling pathway.